Sixty healthy adult patients undergoing uncomplicated surgery of intermediate duration were randomly allocated to anaesthesia with chloroform or halothane. For 48 hours postoperatively renal function was measured using the renal excretory index of Lindsay and others (1965). A significant difference between chloroform and halothane patients was found in the first 24 hours.
The effect of chloroform on the kidney is not clearly defined. There have been several accounts of histological renal damage in man and animals after exposure to chloroform, and some of the papers describe frank renal necrosis (McNider, 1921; Sherlock, 1964) . On the other hand, Waters in his monograph Chloroform: a Study after a Hundred Years produces evidence to suggest that there is no impairment of renal function after the use of this agent under modern anaesthetic conditions.
The effect of halothane on the kidney is less disputed. It is generally accepted that the use of halothane incurs no increased susceptibility to postoperative depression of renal function compared with other anaesthetic agents (Hudon et al., 1957; Blackmore et al., 1960; Miller, Stoelting and Rhamy, 1966) .
Our interest in the effect of chloroform on the kidney was first aroused when, in a different context, we administered chloroform to a group of male rats. We were impressed by the high incidence of frank tubular necrosis in these animals compared with a non-anaesthetized control group (table I). These renal lesions occurred when no hepatic lesion could be demonstrated by light microscopy. In view of these findings it seemed appropriate to employ some simple test of renal function for patients in the postoperative phase. Such a test is the renal excretory index described by Lindsay, Linton and Longland in 1965. Renal excretory index is calculated from: Urineurea(mg/100ml) 24-hr urine volume (ml) Blood urea (mg/100 ml) X I(XJ According to Lindsay, Linton and Longland, a value of more than 200 implies normal renal function, while a value of less than 84 indicates acute tubular necrosis. In the equivocal range (84-200), calculation of the index for the second postoperative 24 hours usually clarifies the issue. It is likely, although not proven, that patients in the equivocal group have minor degrees of renal damage. (3) Blood urea not greater than 40 mg/100 ml. (4) Not receiving drug therapy. The anaesthetist concerned had to agree that he would be prepared to anaesthetize his patient with chloroform or halothane. The patient was then randomly allocated to anaesthesia with chloroform or halothane. Patients were seen preoperatively, the details of the trial were explained to them, and their co-operation was obtained for the two consecutive 24-hour urine collections.
On the day of operation the patients received, in the early morning, a cup of tea and a small piece of toast. Premedicatdon was papaveretum 20 mg and hyoscine 0.4 mg. Alternatively, the proprietary preparation Pamergan SP50 was used.
Anaesthesia was induced with a sleep dose of thiopentone and was maintained with nitrous oxide and oxygen (the inspired oxygen concentration was never less than 30 per cent). Chloroform or halothane was administered using the Chlorotec or Fluotec Mark 2 vaporizer (Cyprane Ltd.). The vaporizers had recendy been calibrated using a refractometer. Duration of anaesthesia and the maintenance dose of halothane or chloroform were noted, together with the initial higher percentage to achieve adequate blood levels at the beginning of the procedure. Any hypoxic or hypotensive episode was also noted, and an estimation was made of blood loss (sometimes based on a clinical impression, sometimes by the weighing of swabs). When there was any possibility that the patient had lost more than 1 pint of blood that patient was excluded from the trial. All the anaesdietics were administered by one of five anaesthetists experienced in the use of both halothane and chloroform.
Patients were operated on at a morning session. Each patient was asked to empty die bladder before going to theatre and it had been arranged that the first of the two 24-hour urine collections should, for administrative ease, commence at 12 midday on the day of operation. It had also been agreed that any urine passed by the patient after return from theatre, but before 12 midday, would be discarded. In fact, no such contingency arose.
Towards the end of both 24-hour periods of urine collection a midstream specimen of urine was obtained. Simultaneously a specimen of venous blood was taken. The following estimations were performed: (1) 24-hour urine volume; (2) blood urea; (3) urine urea. The renal excretory index was then calculated. The midstream specimen of urine was examined microscopically within 1 hour of collection; 10 ml of the specimen were taken and die cells present were counted by the quantitative mediod described by McGeachie and Kennedy (1963) . Since it has been suggested that anaesthesia and operation may influence urinary leucocyte excretion in a non-specific manner (Linton, 1967, in preparation) , only renal tubular cells were counted. Differentiation of tubular cells from leucocytes was achieved by the use of the staining technique described by Prescott and Brodie (1964) .
RESULTS
Figures 1 and 2 show the distribution of renal excretory indices for the two anaesthetic groups in the first and second 24-hour periods. Tables II and HI show the numbers of patients with indices below and above 200 in the periods 0-24 and 24-48 hours respectively. Values in brackets indicate the number of patients with a positive cell count in the urine; 51.7 per cent of patients receiving chloroform had indices less than 200 compared with only 19.3 per cent of patients in the halothane group. The difference between these groups was highly significant (t = 2.63; P<0.01). In the second 24 hours there was no statistically significant difference between the two groups and by this time all the renal excretory indices were normal except for two patients in the chloroform group. No patient developed frank acute tubular necrosis.
A total of 14 out of the 60 patients showed an increase in tubular cell excretion at 24 hours after operation. Eight of these had received chloroform and 6 halothane; it can be seen from table II that 12 of the 14 cases with increased tubular cell excretion had renal excretory indices of less than 200. Table IV shows that tie age distribution was similar in the two groups. Renal functional disturbances have been recognized in man after anaesthesia and operation, for many years. Pringle, Maunsell and Pringle (1905) showed that excretion of nitrogen in the urine was diminished during ether anaesthesia, and since then many attempts have been made to define the causes of the alterations in renal function. Oliguria, water and salt retention, reduction in glomerular filtration rate and renal blood flow have all been demonstrated during anaesthesia of various kinds (Habif et al., 1951) but the relationship of these changes to acute tubular necrosis and the role of the anaesthetic drug or the operative trauma remains unsettled. In this study a dear difference emerges between the chloroform and halothane groups in terms of the renal excretory index for the first 24 hours. There was no other important difference between the groups. Type of operation, duration of anaesthesia, age of patients were comparable in both groups.
It could be argued that the absence of preoperative assessment of the renal excretory index lessens the validity of our results. The return to a normal value in the second postoperative 24 hours strongly suggests, however, that the preoperative value was normal also.
Four patients in the chloroform group and one in the halothane group passed no urine in the first 24 hours and it could be argued again that retention of urine may have been mistaken for oliguria or anuria. However, there was no clinical evidence of retention of urine in these patients and in any case their exclusion does not alter the significance of our results. In this connection it should be noted that there was no greater incidence of a low excretory index in patients having herniorraphy or haemorrhoidectomy (the operations most frequently associated with retention of urine). One of the five patients came into this category.
The other factor used to assess tubular damage was the tubular cell excretion in the urine 24 hours after operation. While there was no significant difference between halothane (6 cases) and chloroform (8 cases) in this respect, it is noteworthy that 12 of the 14 cases of increased tubular cell excretion occurred in patients with a renal excretory index of less than 200.
It is not intended to suggest that those patients with a low index in the first 24 hours had renal derangement similar in nature and extent to our histological findings in the animal studies, but it is suggested that there is a prima facie case that greater impairment of renal function occurs postoperatively after chloroform anaesthesia than after halothane anaesthesia.
SOMMAKE
Soixante patients adultes sains, devant subir une intervention chirurgicale non-compliquee de duree moyenne, ont £x£ partages au hasard pour une anesthesie au cMoroforme ou a l'halothane. La fonction renale a it6 mesuree durant 48 heures apres operation, en employant l'index excritoire renal de Lindsay et autres (1965) . Une difference significative a €ti observee durant les premieres 24 heures entre les patients du group: chloroforme et ceux du groupe halothane. . It is refreshing to come across a book on anaesthesia which concerns itself not so much with the minutae of physiological change, but with the gross clinical happenings in the operating room and during recovery. It has always been a feature of the British anaesthetist that he not only knows all about anaesthesia, but also how to do it. However, there is distinct evidence that science is slowly displacing art from British anaesthesia, and the former distinction of the anaesthetist is in danger of being lost. This book consists of seventy-seven conferences each about a different accident or complication of clinical anaesthesia illustrated by one or more cases. The conferences are a condensation of over twice that number which have bten published in the past ten years in the Netv York State Journal of Medicine, and are known as dinirai Anesthesia Conferences (C.A.C.) paralleling the wellknown C.P.C. The conferences not only cover every common clinical complication, but a good many that arc unusual. For example, all the variations of respiratory obstruction and of hypoxia are dealt with, and so are the accidents and complications affecting the cardiovascular system, including those associated with blood transfusion. Other sections cover regional anaesthesia, the relaxants and obstetrics. The case accounts are extremely readable with only those observations and measurements being included which are relevant to an understanding of the complication. A brief discussion follows each case or group of cases and they form the most valuable part of the book. Examples of pithy advice in these discussions are:
DER EINFLUSS EINER NARKOSE MIT
"... a hasty and erroneous diagnosis of bronchospasm during anaesthesia may delay recognition of the true cause of difficulty in ventilation" "Myocardial infarction, characteristically unpredictable must be considered an ever present threat in the perioperative p:riod. The risk is greatly increased in the patient with a history of previous infarction" "... an experienced observer may be reasonably secure in a subjective evaluation of ventilator? adequacy; objective measurements are essential to avoid error" ". . . mere insertion of an endotracheal tube does not establish a free airway"
No one can fail to learn a great deal after reading these discussions and for this reason alone this book should receive the widest possible readership and publicity. Its contents will give a jolt to anyone who still believes that anaesthesia is either easy or inevitably safe. The extraordinary development of, and the high standard of practice in, this field of medicine in Britain may give that impression to many, but this collection of case records will serve as a reminder of what used to happen before this era, and what may happen again if standards falL Surgeons and physicians should certainly study this book, because it will confirm to the former how important it is for the success of surgery that the patient is attended by an experienced anaesthetist, and it will indicate to the latter the caution with which they should offer opinions about the fitness of patients and the suitability of drugs and anaesthetics, techniques and surgical operations with which they may not be intimately familiar. A hasty or overconfident opinion by someone not trained in anaesthesia may have disastrous results as many of the case reports show. For the anaesthetist himself this book will be welcomed as a valuable balancing influence to any tendency towards regarding physiological studies as a substitute for clinical experience. In peripheral hospitals anaesthetists could do worse than get together, perhaps with their colleagues in surgery and medicine, and study one case report a week, as a means of continuing education in clinical anaesthesia.
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